Fellomyces ogasawarensis and Fellomyces distylii, new yeast species isolated from a dead leaf of a plant (Distylium lepidotum Nakai, family Hamamelidaceae) collected in the Ogasawara Islands, isolated islands in the Pacific Ocean about 1000 km south of Japan, are described. The phylogenetic relationship of F. ogasawarensis and F. distylii with other members of the genus Fellomyces was estimated from 185 rRNA gene sequence analysis. The type strain of F. ogasawarensis is strain OK-81 (= JCM 9861) and that of F. distylii is strain OK-83 (= JCM 9862).
INTRODUCTION
The genus Fellomyces was established by Yamada & Banno based on a single species, Fellomyces polyborus (1 6) , which was originally described as Sterigmatomyces polyborus (8) . This genus can be distinguished from Sterigmatomyces by the production of conidia, which are freed by an end-break in the sterigmata, and the presence of Q,, as the major ubiquinone isoprenologue (1 6) . Four species, Fellomyces fuzhouensis, Fellomyces horovitziae, Fellomyces penicillatus and Fellomyces polyborus, are currently recognized in the genus Fellomyces (1) . In the course of a survey of basidiomycetous yeasts living on the leaves of plants in the Ogasawara Islands, isolated islands in the Pacific Ocean south of Japan, two strains of stalked-conidium-forming yeasts were isolated. Comparison of the phenotypic properties of the new isolates and their levels of DNA hybridization with Fellomyces species revealed that these strains represented two new species of the genus Fellomyces. The names Fellomyces ogasawarensis and Fellomyces distylii are proposed for these yeasts.
METHODS
Yeast isolation and cultivation. A sample of a dead leaf of Distylium lepidotum Nakai (family Hamamelidaceae) was collected on Ani-jima Island of the Ogasawara Islands, Japan. The procedure used for yeast isolation and purification has been described previously (5, 7) . Strains were
The DDBJ accession numbers for the 185 rRNA gene sequences determined in this study are listed in Table 1 .
grown on YM agar (Difco) at 25 "C. F. fuzhouensis JCM 7367T (T = type strain), F. horovitziae JCM 8358*, F. penicillatus JCM 6907' and F. polyborus JCM 6908T were used for taxonomic comparisons. All strains were grown at 25 "C in YM broth (Difco), harvested by centrifugation, and washed with saline/EDTA buffer (0-15 M NaCl, 1 M EDTA; pH 8.0) for extraction of ubiquinone and nuclear DNA. Physiological and chemotaxonomic characteristics. The isolates were characterized phenotypically by the methods currently used in yeast taxonomy (15) with some modifications. Assimilation of nitrogen compounds was examined on solid media with starved inoculum as described by Nakase & Suzuki (6) . The vitamin requirements were investigated according to Komagata & Nakase (4). The maximum growth temperature was determined in YM broth (Difco) by using metal block baths. Sugars in the whole cell were analysed by HPLC after hydrolysis as described previously (1 2). Ubiquinones were extracted and purified by the method of Y amada & Kondo (17) with slight modifications and determined by HPLC as described previously (3) . Nucleic acid analyses. DNA extraction, purification and reassociation were performed by the procedure of Hamamoto & Nakase (3) . Nuclear DNA base compositions were determined by HPLC as described by Tamaoka & Komagata (1 3), with a minor modification (3) . The following oligodeoxynucleotides were synthesized on the basis of conserved regions at the 5' and 3' termini of eukaryotic 18s rRNAs with 12-and 13-nucleotide-long tails (enclosed in brackets), respectively, for use by the PCRDirect Cloning System (Clontech) : 5'-[CTCGCTCGCC-CAIATCTGGTTGATCCTGCCAGT-3' and 5'-[CTGG-TTCGGCCCAIGATCCTTCCGCAGGTTCACC-3'. The DNA of the 18s rRNA coding gene was amplified by using PCR (9) with a Tag DNA polymerase (Takara) and the 00630 0 1998 IUMS M. Hamamoto, T. Kuroyanagi and T. Nakase t Sequence determined in this study.
oligonucleotides described above for primers. The PCR products were cloned directly in the linearized pDIRECT vector (Clontech) and the double-stranded DNA templates for sequencing were prepared according to the directions of the manufacturer. Sequencing was performed by using the Pharmacia Autocycle Sequencing kit (Taq DNA polymerase) as described by Suh et al. (10, 11) .
Analysis of sequence data. The yeast strains which were used for the phylogenetic analysis are listed in Table 1 . The five 18s rDNA sequences which we determined were aligned with the sequences of 36 other basidiomycetes and ascomycetes retrieved from the GenBank and DDBJ libraries by using the multiple-alignment program CLUSTAL w (14) . The alignments were manually adjusted. An unrooted phylo-
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RESULTS AND DISCUSSION
Two strains, OK-8 1 and OK-83, were characterized by the production of conidia, which were freed by an endbreak in the sterigma, the lack of ballistoconidia, the presence of xylose in the whole cells, and the presence of Q,, as the major ubiquinone isoprenologue. On the basis of these results, these two isolates were assigned to the genus Fellomyces. Strains OK-81 and OK-83 differ from the four known species of Fellomyces in nuclear DNA base composition, and exhibit low levels of DNA relatedness to the type strains of the known species and also between each other ( Table 2) . Apparently, strains OK-81 and OK-83 represent two distinct new species of the genus Fellomyces. Table 3 shows the phenotypic characteristics among six species of the genus Fellomyces.
The names Fellomyces ogasawarensis and Fellomyces distylii have been given to these new species and they are described below. ?Determined by HPLC in this study. adj. ogasawarensis referring to Ogasawara, the remote islands in the Pacific Ocean of Japan where the type strain was isolated). After growth in YM broth (Difco) for 3 d at 25 "C, the cells are spherical to ovoid (2.0-3.0 x 4.0-8.0 pm) and produce one or more sterigmata, each giving rise to a single conidium. The conidium is freed without forceful ejection by an end-break in the sterigma (Fig. 1) . A sediment and a hydrophobic pellicle are formed after 1 month. After growth on YM agar (Difco) at 25 "C for 3 d, the streak culture is yellowish white. 
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, the plant from which the type strain was isolated). After growth in YM broth (Difco) for 3 d at 25 "C, the cells are spherical to ovoid (2.0-3-0 x 4.0-6-0 pm) and produce one or more sterigmata, each giving rise to a single conidium. The conidium is freed without forceful ejection by an end-break in the sterigma (Fig. 2) . A sediment and a hydrophobic pellicle are formed after 1 month. After growth on YM agar (Difco) at 25 "C for 3 d, the streak culture is yellowish white. After 1 month, the streak culture is sienna, butyrous, smooth, dull, and has an entire margin. On Dalmau plate cultures on corn meal agar after 10 Urease is positive. The diazonium blue B reaction is positive. The G + C content of the nuclear DNA is 51.4 mol%, as determined by HPLC ( Table 2 ). The major ubiquinone is Qlo. Xylose is present in the whole cells. The type strain of F. distylii, strain OK-83, was isolated from a leaf of Distylium lepidotum Nakai in the Ogasawara Islands, Japan. The strain has been deposited in the Japan Collection of Microorganisms, Saitama, Japan, as JCM 9862. penicillatus. The trees in Fig. 3 were constructed, using the NEIGHBOR program, from the data sets aligned by CLUSTAL w on 1501 18s rDNA sites (14) . The percentage of bootstraps was derived from 1000 resamplings in the neighbour-joining tree. Values that were greater than 50% are shown. The branch comprising the species of the genus Fellomyces includes Kockovaella thailandica and Sterigmatosporidium polymorphum, which also known as stalked-conidiumforming yeasts. Our evolutionary tree indicates that the species of the genus Fellomyces belong to the Tremellomycetidae lineage.
Two strains from a dead leaf of a plant (Distylium lepidotum Nakai) fit the description of the genus Fellomyces, and they are described here as two new species, F. ogasawarensis and F. distylii. As a result of our description of two new species, a total of six species should be approved in the genus Fellomyces. Strains of this genus have been isolated from various sources, including animals, plants, and tunnels of some insects.
